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OCCLUSION ANCHORING, TENSIONING and FLOW DIRECTION APPARATUS and 
METHODS FOR USE 

CROSS REFERENCE TO RELATED APPLICATIONS 

The presort invention is a contmnatian of provisional patent application Serial No. 60/074,183 
filed on and claiming priority of February 10, 1998, tire full tittteurc of which is incorporated herein by 
reference, provisional patent application Serial No, 60/077,281 filed on and claiming priority March 9, 
1998, die full disclosure of which is incorporated herein by reference and provisional patent application 
Serial Ho. 60/1 H922 filed on and claiming priority October 20, I99S. the Ml disclosure of which h 
incorporated herein by reference. 

Hie present invention relates to medical device* and method*, in particular, the present idea relates to 
improved guide wires or catheters and method for their use. where the devices have a distal mechanism Out! 
aas w a mechanism for: I. FkwJ&Erted, using the natural flowing fluids, pressure differentials or 
contractile forces of the body onto (he distal mechanism to direct its motion and direction or 2. Anchored 
so that once ihe device is in the desired location, it can be anchored against the i issue where it rests; 3. 
JGS£jS0£& so that placement of a device, over the guide wire is accomplished with less difficulty and 4, 
QStfoded, so that vessels and aneurysms can be occluded. 

BACKGROUND OF THE IN VENTION 

Guide wire management in die operating room is problematic, and threading the needle of the 
arteries or other vessels including, but not limited to veins, intestines, fallopian lubes, etc. to reach the area 
to be treated is difficult. Further, once ihe guide is m the dashed location, it is often difficult to make 
certain that the it remains in dim location, Even further, once die guide wire, catheter, endoscope or other 
device is in the desired location and another device is placed over, through w along side it, the initially 
placed device has a tendency to move due to the forces exerted on it wisest other devices are using it as a 
guide. 

Additionally, other anchors are required for attaching tissue or other matter to improved or 
different locations within the body. 

Even further, vessel occluders are often required for a variety of medical procedures. 

Ihe instant invention describes a device that facilitates all of these procedures in a novel fashion. 
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For ibcsc reasons, it is desirable to provide an improved devices and methods for their use, which 
feci lime 1 - using the physiologic motions of the body to help direct the device. Irs addition, flow pressure 
differential on be artificially created or enhanced by the tedtnfcian/physici&n so that this same technology 
can be used when physiologic means, is unavailable or insufficient. Further, the natural contractile forces of 
the body (eg, iho&e of the intestinal tract, gall bladder, esophagus, etc,} can bs harnessed so that the device 
including, but not limited to guide wires, catheters, endoscopes, ete. are moved along with those forces, 2. 
Even further, it is desirable to provide a device that has an anch oring mechanism on it so that is will not 
move once in its desired position. 3. And yet even another desired characteristic would be to provide an 
anchored device that has a latsjonmg characteristic applied to it for placement of other device* over 
through or along side the fiat placed device, 4. And finally, another desired characteristic is that of a 
simple and efleaivc occjuston system. 

There is a continuing need for improved devices to meet at least the following objectives. 
The fir* objective is t» reduce cost, This h particularly important in recent wars where it is dear 
for safety and sanitary reason* that these will be single use devices, A device, although it per rams a 
function in some tmprmcd manner, will not be widely used if it h considerably more costly thm the 
alternatives available, 

A second elective in provide a device that is simple to use and in a very real sense simple to 
understand. This u ,11 encourage ri> adoption and use by medical personnel. It will also tend to keep cast 

Sow, 

The third objective is to provide a device that entails a procedure with which lite medical 
profession is familiar so thai the skills that have been learned from previous experience will continue to 
have applicability, 

A fourth objective relates to (he effectiveness, and thoroughness with which the device is intended, 

A fifth objective concerns safety; a matter which is often so critical as to trump the other 
considerations. U is important to avoid unnecessary tissue trauma. 

There are trade-off* in design constderationMO achieve foe above five interrelated objectives. 
Extreme simplicity and a very simple procedure might over compromise safety. Addressing all of these 
considerations calls for some trade-off between live objectives. 

Accordingly, a major object of this invention is to provide an improved occlusion, tensioning, 
anchoring arid flow device that achieves the objectives of reduced cost, enhanced simplicity, a standard 
procedure, high effectiveness and a high degree of safety. Most particularly, it is an object of this invention 
to achieve these objectives with an enhanced tradeoff value for the combined objectives. 

For these reasons, it is desirable to provide an improved device that may circumvent some of the 
problems associated with previous techniques. This improved medical device provides a new configuration 
that will eliminate some of those problems and methods for their use, which facilitate removal of vascular 
obstructions in the operating room or interventional suite. 
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In brief, one embodiment of this invention is particularly adapted to the andmringofwircsor 
,Mbw ui,hin Ae tljk,!ar channels of the body including, but not limited to veins, arteries, intestines, nasal 
pa^pes, ear canal, etc. Further, this anchoring embodiment has a applicability in applying an anchor to 
ts vHjes or other matter to arras ofihe body other than in tubular channels including but not limited to the 
Ulx, breast joints, etc. Hits embodiment has a support wire with an engaging element, 

He support wire is a dual clement support wire having a core and an annular shell that slides on 
the core The distal md ofihe core is attached to the distal end of (her annular braided element and (he 
dral cod of (he shell is attached to the proximal end ofihe annular braided element. Thus movement of 
theme and shell relative to one another moves the braided element from a radially refracted position 
*hidi is useful for insertion into the body to a radially expanded position which expands it to (lie sidewalt 
os ihe lutxila channel or against other tissue or matter within die body. When the annular brakled element 
is m m radially compressed (smaller diameter) stale, it can fee passed through or around occlusions' together 
mh «** wf,he vv ' re tf> «*idc on die distal said of the occlusion in the case of tubular channels with 
occlusions, lus a Referred embodiment of the instant uweaw'en that. it. can be made very- smalt. When the 
braided element is expanded and pulled pro* anally (that is, in a retrograde fashion), it will engage the walls 
of the lobular channel and the donga! c support wire can be put into tensi est. 

This distal engaging tubular braid element may or may not bo covered by or integrated with a thin film or 
membrane to create patency or other desirable characteristics. 

The instant invention also describes another use of the same device of the instant invention with 
minor changev In this case, the tubular braid distal expansile mechanism may be used on die aid of a 
paid* wire or catheter so that owe deployed in a tubular channel with flow such as arteries and veins, the 
expanded mechanism can carry the support wire in the direction of the flow, Jn order to accomplish this 
(low characteristic of the instant invention, it may be desirable to deploy the distal expanding tubular braid 
whereby the support wire becomes 'floppy* in nature so that it will flow with the expanded 'umbrella*. Hie 
author uses die phrase ■umbralla' only as a communication tool in that m umbrella starts out with a small 
diameter shaft in its un-deploycd condition (radially compressed condition) and aids up with a large 
diameter con figuration when deployed. The shape of the expanding mechanism is varied and includes, but 
is not {trained loan umbrella shape. a .spheroid shape, an ovoid shape, a conical shape, a disc-shape, etc. 
The inventors haw fabricated at least all of the aforementioned shapes using tubular/annular braid and 
successfully tested the flow, anchoring, tensioning and occlusion characteristics in both a static and 
dynam k in vitro environment. Creating the expanded annular braided mechanism is accomplished by 
pulling the inner wire of the support wire out of the outer tube. The outer tube can be made of very flexible 
material so that the inner wire gives the structure all of the support. When the 'umbrella reaches the 
desired location which is usually determined by image intensification including, but not limited to ,\-my. 
ultrasound, MM. etc., the inner wire can be reinserted into the flexible outer tube of the support wire to 
give the desired support required, Aho once the 'umbrella' with die flexible outer tube needs to be 
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removed, the inner wire on be an actuator to im-dcploy the expanded braided dement back to its smaller 
and radially compressed skc. This h accomplished by bonding the outer tuba of die support wire to die 
distal end of the tubular braid expanding element and the inner wire of the support wire is slight iy bonded 
to the distal end of the braided cxpandin g element. This slight bond could also be an interference fit where 
die inner wire snaps into and out of the distal end of the braided expanding element. 

Even further, by making smother rawer change to the instant invention would be to use the braided 
expanding element as n permanent or temporary occluder without the support wire being left in place. Ibis 
is accomplished by having die outer tube nee bended to the proximal end of the expanding element and the 
inner wire of the support wire to be only slightly bonded to the distal end of the expanding braided element. 
In litis case, die timer wire is pulled in a retrograde direction relative to the miter tube. Ibis act! cm causes 
the expanding braided element to expand radially. Once the expanding element expands to the desired 
shape tor the particular application, and occlusion, the inner wire is pulled out of the 'snap' or interference 
fit on the distal aid of the expanding braided element and the expanded braid occluder is left in place when 
both die inner and outer member of the support wire is removed from die body. 

Hence, nearly the same invention allows die use for four different applications in the health care 

field. 

SUMMARY OF THE INVENTION 
The instant invention provides an improved device of the type having a shaft with a proximal end 
and a distal end The improvement comprises configuring at least a distal ponton of the shaft so that it eon 
assume a shapes) along its shaft (proximal ly. mid-section or dktally) that will act as m 'umbrella' type 
configuration, m the case of body channels or cavities, this expanded mechanism (s) is moved along the 
lumen (artery, vein, intestine, stent, graft, or other hollow vessel or organ) until it is in the desired location 
itnd is then deployed. For using the instant invention as a flow directed device,, the expanding element is 
deployed when in position to be carried with the flow in (he channel. Once the device is in the desired 
locattcn, the user (physician/ technician) can actuate the exp-itvu g ^..tuncrfrnsl so thai it is enlarged 
beyond its original skiameter and uhj in earning the support wire, anchoring die wire, tensioning the 
wire or causing occlusion. MIS (Minimally Invasive Surgery) or LIS (Least Invasive Surgery) devices 
described herein such as catheters and guide wires, for example are the most common tools used by least 
invasive intervemjertalists today. These devices are available fa a variety of shapes and sizes from .008-. 
500" diameters and from &040.(r in length. In other respects, She catheters and guide wires or other 
device**} of the instant invention will have the geometries, clwmcteristic*. and dimensions of these 
commonly employed for the intended purpose (e,g, introduction to a blood vessel (LIS) or surgical tissue 
anchoring or occlusion (MIS). MIS and LIS are often interchanged m their usage. Usually LIS refers to 
catheters, guide wires, (and the like) that are used within the body, often within the- channels of the body. 
MiS typically refers to videoscopic surgery where miniature cameras are used, to accomplish surgery. 
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However, because oftlie large crossover of the use of these terms, the inventors do not wish to limit the 
.scope of the devices described herein when Ihess terras are used 

Hinher. Oie instant invention provide for an anchor located along its daft (usually at its distal 
portion). This anchor allows the device to maintain the desired position once it is in the desired location. 

Even further, the anchor of the instant invention allows a tension to be applied to the so iM 
anther structure eon be more easily placed with the first device. Alternatively this tension may no; be 
required, but just the anchor so that an another member eon be advanced with the help of the first member 
and without loosing the preferred location. 

Quids wires sire the most common tools used by least invasive tnicrvemknaHst$ today These 
guide wires are available in a variety of Slopes and sixes from .008., 0-15" diameters and from 6.0-80,0" in 
length. In other respects, the guide wires or the present idea will have the geometries, characteristics, and 
dimensions of those commonly employed for die intended purpose, e.g. introduction to a blood vessel 
Typically, for vascular applications, the flexible core will have a length in the range from 10 cm to 300 cm 
diameter and in the range from 0. 1 mm to I mm. 

Additionally lit ere are a varidy of emigrations such as floppy, J-Tip, stiff, Moveable Core, Nitinot, 
Staoi less Si«l, Polymer Coated, Lubrieiou* Coated, just to name a few. The instant invention can be used 
with any of the existing guide wires that are commercially available today and that may become 
commercially available in (lie future. As stated above the characteristic design oflhe instant invention is 
diat at least a portion of the distal end of lite wire (or other device) has some mechanism ihm allows 
physiological forces (or other artificially created twees) in the lumens of the body to carry the guide wire to 
a desired location pr that the distal shape mechanism allows for anchoring sr that the distal shape allows for 
tension to be, applied to flic wire, catheter tr other device or that the distal expanded braided element is 
used as an occluder. 

-» Ij^Egfiligi.nf jhj Itaj^round Art 

Pertinent descriptions are set forth in a number of issued US. patents, including U.S. Patent nos, 
5,275.61 1, 5,3 12,360, 4,696,304, 5.176.659, 5,437,631, 5,606,979, 5,779,673, 5, 4 $6,667, 5,733,204 and 
5,200,727. A pin vise for helping grip the proximal end of a guide wire is illustrated in U.S. Patent No 
4.ISW10. US. Patent Mas. 5.275,6 1 !, 5 J 12 .360 describe a tension guide and dilator. U.S. Patent No. 
5,770,672 describe* a detachable inflatable occlusion balloon. US. Patent No, 5,456,667 describe* a 
temporary stent on a catheter. US, Patent No. 5,733.294 describes a self-expanding cardiovascular 
occlusion device. US, Patent Nos, 5.437,631, 5.59U04 and 3383,897 describe a puncture wand sealer, 
U.S, Patent No. 5,626.614 describes a tissue anchor for anchoring the stomach to the abdominal wall., U,S. 
Patent No. 437233 describes an instrument for the surgical correction of ptotic breasts, US, Patent Nos. 
5,730.733 and 5,33635 describe flow-assisted catheters. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a schematic illustration of a guide wire or catheter constructed in accordance with the 
principles of (he present idea. FIG. I-A is an illustration ofihe expandable guide wire «• catheter in its 
relaxed im-dcployed stale (normally dosed). FIG. Mi is a schematic illustration of the expandable guide 
or easier m «>* expanded state. FIG. 1-C is a schematic tlluarathm of the 'detached* ocduder. 

PIG, 2 is a schematic illustration of die annular or tubular braid used in ihe instant invention. 

FIG. 3 is a schematic illustration of the expanded braided 'umbrella' mechanism in place in a 
tubular channel of the body where the expanding dement is used as an eccUnkr, anchor, flow directcr or 
tensiotiCT. 

FIG. A illustrates the instajit invention as it is being used as a detachable occluder. FIG, 4-A is a 
schematic illustration of the detached occluder in place in a tubular diannel within the body. FIG, 4-3 is a 
schematic illustration of the occluder being advanced in a tubular channel toward an aneurysm. FIG. 4-C is 
a schematic illustration of the detached occluder in place in the aneurysm. 

Although FIGS. 3 Jfe A indicate use of the instant' invention in a tubular shsutsiel ofihe body, it is 
recognized and disclosed heretofore (hat the instant invention has applicability toward many oilier amis 
other than those in the figures including, but nest limited to anchoring the intestines or stomach, anchoring 
hearing aids. occlusion of any hollow structure, andtonng die bladder, andioring the breasts to create a 
lifting force, anchoring the facial tissues to lift those tissues, etc. Further, although die instant invention in 
FIG Mi illustrates .a relative motion of the inner and outer elongate member, it is recognized and disclosed 
heretofore that the expanding mechanism may be deployed any number of ways including, but not limited 
to self expansion (permanent set in die expanding mechanism that is constrained by an outer tubular 
channel prior to deployment, magnetic means, thermal gradient mechanisms, electrical stimulation, etc. 



DESCRIPTION' OF THE EXEMPLARY EMBODIMENTS 

Although the instant invention relates to four basic embodiments, (hose being flow directed, 
anchoring, tensioning and occluding, the instant invention rs submitted for prosecution because the lour 
embodiments are so closely related. Further and equally important is that the mechanical configurations) 
for all four embodiments of the present invention are similar. 

The device of the instant invention is used for intervention into the tubular channels (lumens) of 
the body including, but not limited to arteries, veins, biliary tract, urologies! tract, intestines, nasal 
passages, ear canals, etc. Further, it can he useful ss a suturing anchor in places ofihe body including, b«t 
not limited to adhering the stomach or other intestine to the abdominal wail in the case of feeding 
gastrostomies, jejun ostomies, etc Other anchoring applications of the instant Invention include MIS 
facelifts and She repair of ptotic breasts. Even funher, die instant invention is used for the repair of 
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aneurysms of other permanent vcssd occlusions. Such other ■permanent vessel occlusions would have 
applicability for occlusion of tributaries of vessels for vessel harvesting. The instant invention is 
pars iodarly convenient to use In m operating room, interventional suite, patients' bedside, in an emergency 
room environment or in any emergency situation. One preferred cmboduneni of the instant invention is 
that it is inserted into the tubular channel of the body to utilise the flow directed characteristics of die 
invention. Once the device is in a flow/differentia! pressure situation, Ihe inner core; 
inttndrd/wi^striQ^nembcr i s deployed (usually pal led fay the physician outside the body) so that the 
timbre! la/trap configuration on the distal portion of the device opens. At tlie same time, the distal portion 
of the device becomes 'floppy' in nature so tot it will follow the tortuous paths of the lumen mill out 
causing deleterious complications normally realized with conventional guide wires w here they 
inadvertently damage lite inner wall of die vessel when trying lo cross said tortuous paiivs,. The device is 
then carried in the direction of flow or of lower pressure (or with any contractile forces that may exist). 

Once (he device is in the desired position within the body, the umbrella like mechanism may or 
may not be uo-deployed. In (Ms case, once the device is removed Irons the package and before insertion 
into the body, the mechanism on the distal portion of the guide wire may be unopened (normally dosed). 

Alternatively, the device could have a distal configuration that causes it. be moved in the direction 
of flow or in the direction of less pressure (or with die contractile forces) at the time it is opened from the 
package (e..g. normally opened). In this case die device is placed in the motion situation in the tubular 
channel of tin: body and is carried to the desired location. In the normally open position, die device may be 
very floppy jrt nature so that it will easily travel through die lumen of the body due to the pressure 
differeniial'flow/conGraettle forces, Once in position, die mechanism at die distal pen ion of the device may 
or may not be dosed by some oilier mechanical means by the technician outside die body. One way of un- 
dcploymg the distal 'umbrella' mechanism is by re-inserting the inner core so that the expanded mechanism 
becomes small or in its radially compressed state. Another advantage of re-inserting the inner core wire 
into die outer 'floppy* tube would be to make the support wire somewhat stiff, facilitating the insertion of 
another device over, through or along side the support wire that is attached to the expandable mechanist). 
Further, die umbrella like mechanism could become enlarged so that it will anchor in the lumen to keep its 
desired position. 

Possible configurations of the distal mechanism arc varied One mzh mechanism is a balloon that 
is inflated for flow and deflated when not required. Another configuration that could be used is a 
mechanism known as amalec©:. This malecoi is a common configuration used in catheters for holding 
them in place (in lite case of feeding lubes in the intestines). It is usually a polymeric tube that has four 
slits diametrically opposed. When the distal tip of the raalecot is put into expression (usually by pulling 
an inner wire or member), the four sides of the polymer ere pushed oat ward so as to create a larger 
diameter on the distal tip. Alternatively, the normal configuration of the malecot could bo an open 
configuration whereby, when put into tension (large or small), the maleoot closes to come near 10 or equal 
to die diameter of lite elongated member. This larger diameter is larger than die body length of the catheter 
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or wire. Another alternative is one that is similar to lite malax*, but uses a multi-stranded braid on the 
distal end. When the braid is put Into compression, lite braid is pulled together and it flares out to create a 
larger diameter only the distal end. Alternatively either die braid or the malecot can have a permanent set 
put into h so that it is normally open or of the larger diameter, In this case, when it is put into tension 
(usually from some inner core wire or mandrel) it collapses dovvts to the diameter of the body of the wire or 
catheter. Even, further, the expandable mechanism on the distal end of these devices could be programmed 
to be thermally sensitive so thai they expand or contract when placed tin desired thermal gradients. One 
such mechanism for 'pregrammtng' materials like this is known as Shaped Memory Alloys (SMA) or Two 
Way Shaped Memory Alloys (TWSMA). 

Another exemplary embodiment of the instant invention is that once the device is placed in its desired 
location the mechanism (usually near the distal portion of the device) h deployed to Mock* or 'anchor* it in 
the desired position. 

Another embodiment is the tensioning characteristic of the instant invention. When the device is 
in or near a desired location of die body, the distal mechanism is deployed so that it anchors or has a 
tendency not to move, In ibis configaratien, (he wire, catheter or other device can be put rate tension that 
will allow the passage of another device over or with the inner support wire. Even further and discussed 
heretofore, the instant invention can be 'detached* from the support wire said act as a tubular channel 
occluder. 

litis anchoring mechanism may or may not be used with the other embodiments. Further, the 
flow/contract ile force characteristic may or way not be used with the ether embodiments, Bven further, the 
tensioning characteristic may or may not be used with the other emboditnent$, Last, the occluder may be 
used independently c-f the other three. In other weeds, although the distal mechanism Uiat is used for all 
fear embodiments may be similar to one another, die separate four embodiments may be used alone or in 
combination with die other embodiment, 

Referring now to the figures, die lour embodiments of the instant invention are illustrated, 

Turning now to FJG, 1- A, a preferred embodiment of die instant invention is illustrated using a 
schematic drawing. The radially compressed, smaller support wire I is illustrated. The shaft 2 is a tubular 
m«er shell wltere die inner wire or tube 3 rests, The inner tube 3 is attached to the distal end of the annular 
braid 4 at 5. The outer shell 2 may be attached to the annular braid at G. In the case of the detachable 
occluder in FIG, 1-C, it may not be attached so that the occluder is set free in the desired location, 

Referring now to FIG l-B, the inner tube or wire 3 is moved relative to die outer shell 2 as 
indicated by the arrow ?, This relative motion causes die annular braid 4 to expand radially as shown at 8, 
The shapes shown in these figures show an ovoid snap* however the shape can vary significantly as 
described heretofore. Notice feat there is a through lumen illustrated inside the inner tube 3 and is further 
indicated at the distal tip of the assembly by 9. This may or may not be repaired depending on the 
application. 
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Turning now to FIG. hC. the preferred embodiment of lire instant invention as an occluder 10 is 
illustrated in the schematic 

Rcfemrtg now to FIG. 2- A and 2-B, a schematic view of the annular or tubular braid is illustrated, 
FIG. 2~A illustrates the annular braid in its related, smaller or compressed stale 1 ! . FIG. 2*B illustrates the 
annular kaid in its expanded state 12. The expansion is achieved by putting the braid into a impressive 
mode and changing (he overall length «r (he braid, Tlds can also be accomplished with self expanding of 
the kaid by programming it with thermal treatments or using SMA (Shaped Memory Alloys) or by using it 
thermal change to change the shape of the device with a technique known as TW5MA (Two Way Shape 
Memory Alloy), 

Turning now to FIG, 3. a prdbftd embodiment is illustrated in a schematic view. Hi is is the 
expanded device I in place in a tubular channel of the body This figure shows the instant invention as 
anchor and subsequent tensions* if so desired for the partialis- application. Further, it could be the 
preferred embodiment (if a flow directed guide wire or device if (here is flow it? the tubular channel as 
indicated by the arrow 13. The mechanisms of the preferred embodiment are shown here in FIGS, 3 & 4 
inside a tubular channel. However, lite preferred embodiment of the instant invention could be used for 
other anchoring as heretofore disclosed. Ibis anchor could be used for closing percutaneous punctures m 
the femoral artery for example as wdl. This is a ubiquitous problem. By deploying the anchor m the 
inside of the puncture of the vessel (artery or vein), the puncture wound would seal faster. Further de- 
hydrated collagen could be used to aid in this procedure, Even, further, this anchor or occluder could be 
fabricated with bio-resorhablc materials as required for the particular application. 

Turning now to FIG. 4- A, a schematic ill titration shows the occluder 14 in place in the vessel. 
*n»s is accomplished by removing the support wire (inner wire or tube 3 and outer shell 2) as described 
heretofore. FIG. 4-8 shows the instant invention I in its smaller condition as it is being passed into a 
vessel with an aneurysm 15. FIG. 4-C illustrates the occluder 14 in position in the aneurysm thus providing 
a now! therapy to tins dangerous disease. 

In any of these instances, the 'desired* location of the device iswsoallytktcrmiaed using Image 
Intensification (Fluoroscopy. Ultrasound Imaging, MKI. etc). Further, the location could be monitored 
using cameras or other visualization techniques;. 

The apparatus of the instant invention includes an elongate tube; an elongate mandril inside the 
tube and an expandable tubular braid. The elongate mandril extends from the proximal end of the device to 
the distal end. Hie elongate lube usually extends from close to the proximal end of Use device to close to 
the distil end. The distal end of tire tubular kaid is bonded to the distal end of the inner elongate mandril, 
lite mandril may extend beyond die tubular braid. The proximal end of the tubular braid is bonded to the 
distal aid of the elongate tube. 
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lite braid may be open, but may be f animated or covered with a coating of elastic, generally 
inelastic, plastic or plastically defermablc material, such as silicons rubber, latex, polyethylene, 
thermoplastic elastomers (such as C-Flcx, commercially available from Consolidated Polymer 
Technology), polyurethaneand the like. The assembly of tube, mandril and braid is introduced 
percutaneous ly in its r adially compressed state. In this state, the outside diameter of die braid is dose 10 the 
outside diameter of (be elongate tube, This diameter is in the range of JO to 500 rails, and usually 2$ to 350 
mils (i.e, thousandth of an inch). After insertion, moving the mandril praximalJy wish respect to the tube 
expands die tubular braid 

The tubular braid is preferably formed as a mesh of individual non-elastic filament* (called 
"yams" in the Raiding industry). However, it can have some clastic filament interwoven to create certain 
characterise The non-elastic yams can bo materials such as polyester. PET. polypropylene, polyamide 
fiber (Kevisr. Du'Pont). composite filament wound polymer, extruded polymer tubing audi as Nylon 11 or 
Ulicm, commercially available from General Electric), stainless steel. Nickel Titanium (NEtinol}, or the like 
so that axial shortening causes radial expansion of die braid. These materials have sufficient strength set 
that the expanding clement will retain its expanded condition in the lumen of the body while removing the 
renter therefrom. Further, al] expandable mechanisms described heretofore, ears be manufactured using 
shape memory materials so that they are self expanding or even expandable when certain temperatures or 
thermal energies are delivered to the mechanisms, Such material characteristics can be accomplished with 
different programming methods such as, but not limited io Two Way Shape iManory(TWSM) alloys. 

Hie braid may be of conventional construction, comprising round filaments, flat or ribbon 
filaments, square filaments, or the like. Non-round filaments may be advantageous to decrease the axial 
force required for expansion to create a preferred surface area configuration or to decrease the wall 
thickness of the tubular braid. The filament width or diameter will typically be from about 0.5 to 50 mils, 
usually being from about 5 to 20 mils. Suitable braids are commercially available from a variety of 
commcrc j al suppliers.. 

lite tubular braids are typically formed by a "Maypole" dance of yam carriers. The braid consists 
of two systems of yarns alternately passing over and under each other causing a zigzag pattern on the 
surface. One system of yams moves helically clockwise with respect to die fabric axis while the other 
moves helically counter-clockwise. The resulting fabric is a tubular braid. Common applications of 
tutelar braids sre lacings, electrical cable covers (i.e., insulation and shielding), "Clime^haitcl-cufls^ftitd 
rrfnforcemenis for composites. To form a balanced. torque>free fabric (tubular braid), the structure must 
contain the same number of yams in each helical direction. The tubular braid may also be pressed flat to 
form a double thickness fabric strip. The braid weave used in the tubular braid of the present invention will 
preferably bo of the construction known as 'two dimensional, tubular, diamond braid" that has a 1/1 
intersection pattern of Ute yams which is referred to as the "intersection repeal". Alternatively, a Regular 
braid with a 2/2 intersection repeat and a Hercules braid with m intersection repeat of 3/3 may be used. In 
all instances, die helix angle (that being the angle between the axis of the tubular braid and the yam) will 
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increase as the braid is expanded. Even further. Longitudinal Lay- Ins can be added within the braid yarns 
and parallel to the axis to aid with stability, improve tensile and compressive properties and modulus or the 
fabric, When these longitudinal "Lay-In" jams are elastic in nature, the tubular braid is known as an 
elastic braid. When the longitudinal yarns are stiff, the fabric is called a rigid braid, Hiaxially braided 
fabric such as those of the present invention are not dimensional!}' stable. This is why the braid can be 
placed into an expanded state from a relaxed state (in the ease of putting it into the compressive mode). 
Alternatively (his could be a dmeased'redttced (braid diameter decreases) state when put into tension from 
the relaxed suits. When put into tension (or compression for that matter) the braid eventually reaches a 
state wherein the diameter will decrease no more. This is called the "Jammed State" On a stress strain 
carve. this corresponds to increase modulus. Much of the engineering analyses concerning braids are 
calculated using the "Jammed Stale" of the structure/braid. These calculations help one skilled m the art to 
design a braid with particular desired characteristics Further, materia! characteri sties are tensile strength, 
stiffness and Young'* modulus. In most instances, varying the material characteristics will vary the force 
with which the expanded condition of the tubular can oxen radially. Even further, the friction between the 
indi vidua I ymis ha* an effect on die force required to compress and uncompress the tubular braid. For the 
present invention, friction should be relatively low for a chosen yam so that the user will have Utile trouble 
deploying trie engaging element. This is particularly important when the engaging element is located a 
significant distance irora the «s«r. .Such is the case when the percutaneous entry is the groin (Femora! 
Artery for vascular miervcnttons) and the point of engaging the engaging element is some distance away 
(i.e. the Carotid Artery m the nod ). Similarly, this is true for long distances that are not vascular or 
percutaneous appbcaiiariv. 

An exemplary device has the fol lowing characteristics: 

Wor^£j.xsTgth 

30- m cm 

Working Diameter 

The guide wire, catheter, endoscope or other device of the present idea has an outer diameter that 
ranges front ,0W to J 15" but cm extend to smaller and larger sizes as technology and procedures require. 

The device of the present idea will have a predetermined shaped (probably circular i n diameter of 
6-10") coiled in the package, "as supplied". Alternatively the product/device may be supplied straight but 
may have a shape at die distal end. The distal end may be tapered to a smaller distal: diameter. This 
tapering, may occur in the distal 642'" of the device, but could occur over a greater length and there may be 
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5 more than one taper along its length. Optionally, (he device may have a shaped tip «r a lip that way be 
malleable so that the user prior to introduction may shape it. 

The device of the instant invention may have conventional luhridous coatings to enhance 
introduction Into the target body lumen, e.g. hyaluronic or other equivalent coatings. Further, the twer, 
prior to insertion may apply a {ubricious crating, Diis may he extremely useful in the case of a reusable 

1 0 devi ce fl ike an endoscope). As an advantage of the present idea, the device wi 1 1 be Jess d i ffieult to feed it 
to the desired location in die body Further difficulty will be greatly decreased for placement of other 
devices over or with the inner device Even further, the instant invention will be less difficult to remain in 
the target location. This decreased difficulty will decrease cost due to time in die Operating Room 
(Operating Rooms costs, are estimated in excess of $90 dollars per minute in me US,) or other 

15 environment. Additionally,, the decrease in difficulty wilt aid in patient care and the potential in deleterious 
effects due to the inability to place the device, in the appropriate position in the patient and keep it there or 
to place other devices with the present idea, 

An exemplary device having an expanding 'umbrella' mechanism located on its distal tip is 
illustrated in the figures. This mechanism may be at the tip or somewhere else in the distal portion of the 
20 device. Additionally, this mechanism may be any of a number of mechanisms that wilt help aid in moving 
the device using the physiological environment of the body. Alternatively, this distal mechanism may be 
used for anchoring, flow direction, tensioning or occluding, in tins particular embodiment, a distal portion 
of the device may not coiled and will thus retain the malleable or resilient characteristics typical of 
conventional devices, 

25 Although the foregoing idea bits been described in scone detail by way of illustration and example, 

its purposes of clarity of understanding, it will be obvious ibat certain changes and modifications may be 
practiced within the scope of the appended claims. 
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1 , Ait improved medical device for use in the body, comprising: 

10 a support wire intertable into (lie body,, said wire having a distal 

end, 

m expanding clement supported on said distal end of said wire, said support 
wire having a radbily compressed state for insertion of sard wire into die body, 

expansion of said expanding dement when positioned in the desired location of 

15 the body for anchoring. 

2. The device of claim 1 wherein: 

said device is used Ibr anchoring within tin; mhular channels of the body, 

20 3 . The d eviee of ck m I , wherein : 

*aid device is used for tensioning within the tubular channels of the body. 

•!. The device of claim ! , » herein : 

*aid device h used for tubular channel occlusion when support wire is removed. 

25 

5 . 'The m cdical de v tee e f da inn. 1 wh erdn : 

said expandable dement is used with die flow in she tubular 

charm els of the body. 

30 6, The medical dev ice of claim I wherein :: 

said expanding element is an annular braided segment. 
7. Hie device of claim 1 wherein said expanding element in said expanded state contacts die 
wall of the passageway in which it is inserted. 

3$ S . Hie device of claim 6 wherein ; 

said awndar braided segment is coated with a membrane 

9. The device of claim 3 wherein: 

said expansion dement is a braided element laving individual 
Ad yams sufficiently flexible to be moved between said states and sufficiently stiff to substantially hold said 
expanded stats when in the targeted area within the body. 



wo wssm 



14 



vciwanm&st, 



] 0. lite device of claim I , wherein raid blocking mechanism b a multi-wing makeot having 
annular clastomeric film around said wings. 

1 i . The method of claim ^comprising the steps of placing lite apparatus in the body, 

H. A method of claim 1 3 , wherein the expanding mechanism is an annular braid. 

i 3, A method of claim I 1, wherein the expanding mechanism is- a mulli-winged maiccot style 
medianum with a linn membrane a: least between (he two of the wings. 

M A method, uf claim 1, wherein the expanding median ism is usedtoandior the device, 

15, a method of claim L wherein the expanding mechanism is used to anchor matter within 
the bod} 

I (h A tti ethixl of claim I . wherein the expan d ing median ism is used asafl ow d hcci w. 

1 ?. A metrioj of claim 1, wherein the expanding median ism h used to apply tension to the 
shaft of the defies, 

IS, A method of claim U wherein tiie expanding mechanism is used a tubular channel 
occluder 
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